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In order to appraise the concept of using the solar reflectance to
 
determine the composition of the rocks, preliminary studies were under­
taken by the U. S. Geological Survey. In the interest of speeding up
 
the investigation, some initial measurements were made with the aid of
 
existing equipment, both to determine the extent of the problem and
 
also to evaluate the problems to be encountered in a more det irPecflstbdy.
 
General scope of preliminary studies
 
About 40 specimens of rocks and minerals (including those types
 
anticipated on the lunar surface) were selected for ftudy. Reflectance
 
measurements were made to see if there were any broad differences or
 




Sample preparation: The specimens were sawed into 2" X 2" X 0.5"
 
squares. One face was cut and polished, but the degree of polish was
 




Instrumentation: A 1/2 meter, grating type, McPherson 
spectrophotometer was used for the measurements. The grating was blazed 
at 1500 Z (1200 lines per mm), and the resolution was less than 1 be­
e
 
tween 1850 and 3050 A. An EMI photomultiplier tube specially selected
 
for low dark currents and high sensitivity was used. The tube also had
 
a sodium salicylate coated window. The detector assembly was a standard
 
0 
.McPherson No, 650- The-
-wlif--p-u 
-po shed face 
toward the entrance slit such that the angle of incidence was about 15
 
Thus, polarization effects were kept to a minimum. 
A deuterium discharge
 
lamp was used for a light .source.
 
Experimental measurements: The spectrophetometer was calibrated by
 
moving the lightsource directly in front of the entrance slit. 
 The
 
spectra recorded in this way were used to correct the sample data. 
 The
 
specimen was then placed in a rigid holder about 2 to 3 inches in front
 
of the slit with the light source in the normal position. Essentially
 
the whole surface of the sample was uniformly illuminated but due to
 
the solid angle subtended by the entrance slit only a small portion
 
(about 3X1O mm) of the sample was observed. Any one of these small
 
areas was quite reproducible but due to grain size and compositional
 
variation the spectral response would change somewhat if another small
 
area was observed. 
 A highly polished copper plate was subsequently
 
run as a standard. The data of Ehrenreich and Philipp (1962) on
 
polished copper were used to reduce the data to absolute reflectance.
 
Results and discussion: The corrected data are 
shown in the
 
Appendix. In general the reflectance increases slightly at the
 
shorter wavelengths and takes a sharp drop around 1900 A. 
The spectra
 
show few pronounced peaks, and hence it is concluded that there is no
 
significant fluorescence in the part of the spectrum measured. 
For
 
comparison, see the typical fluorescence peaks shown for synthetic
 




There are a few small peaks and fine structure in some of the
 
specimens, however, which are quite reproducible provided that the
 
same area of the sample is observed. In part this structure may
 
be due to a minor amount of fluorescense, but from some experiments
 
made on a few samples, it was shown that the degree of polish
 
seriously influences the fine structure reflectance. For valid
 




To attach a crude numerical value to this gradual increase in
 
reflectance, a slope factor, M, was calculated as follows:
 




where the R's are the reflectance at the specified wavelengths.
 
The results shown in Table 1 are not very diagnostic. All the nine
 
granites and quartz monzonites measured had positive values whose
 
averages were cco 0.08 and 0.07 respectively. The three granodiorite
 
and basic rocks measured had both positive and negative slopes.
 
Although the average data show a trend, the data are scanty. There
 
does not seem to be a sharp distinction in the slope of the reflec­








of 1900 A is undoubtedly due to the presence of oxygen, mainly in
 
the form of Si0 2 . However, oxygen in any form, e.g., see spectrum
 




that the minerals, e.g., fluorite,'which contain no oxygen, do not
 






and Philipp, H. R., 1962, Optical Properties of Ag
Ehrenreich, H., 






























No. 269 0.077 No. 315 -0.027
 
316 0.065 323 0.198
 





Basalt No. 101 -0.027
 
Diabase Porphyry No. 270 0.097
 
















- - - - -- - -
------
-- 









F . II { ±I.... i---­=f ? h l­
-- -I- ---- I ----- - ----- - ­





- -- -I --I-- - - ­








- - Hl--- - - - - --- - - - - - - -i--. ­
-i F tlli--- l- 1% 
n:---------------------I---K-- /---i------- --TI 1-.i ­
--- - -- - -- - !- -----­
----- --- I- -
I -- ---

F -­ F-II1 - - - -. I-F i- ­- I -- tm - - ­---- -------- 4 

I- ---- - ­
-_ L.i--jh 





-- i°ti°.-F-i-i-- 4 i-i­
- I--I---- i -i------- - - ----
-----i - 7- i 
3100 fo0 2700 COO 2300 2106 
vHow 8a a,L X Ot 








 -- -- ------ - -- I- --- i
 L -- - - - ­
w -E.....-K .. V......-
I-----
;i 3 I--- T o 7 ---- -­
---- -- i , ---- -­
-- -- - - - - - I- ­-- - I-- --- I ]-

- - - - - - -- -- l---- - - - ------- - - - -- I
 
L ----- --- - I- - -- ------ - -­-
 - - - - - - - - ... --- - - - 1+ + 17-IF 
--12-- - ------ -- i - ­
.-- .-------------------------­-
If-l -I 4I - - - -... 
-}-- -­1121221222:27 --<--- 2---2-I l­
T}-.,]t----I SSWV IS.... I4--- k4I 
L ---I r--- -It--
­
i t 7 H HU OL ---- 'ON I l_ [ r -r= _t--iLK i- H- --­[ I 30 
V S .niini ovj I-INI ?J~J DlL < IL 
'On 
I
~SZJI~l3N3fl3 33dd HdU9 3SZ~lIO OL-L~ O 
-------ILK - -:----.-' -I- r, - - V- I:- hF-> T- --------­












'' ~ ~ 
















-- t I--II7>. 
Lil 
I--ll.Vx~ 
' ~ ntu --.­ -- -2[> TL-1]1iH L 




L i i- - - - - -- - - - - - -- -I-

_6yj 








- - -7-: 
"[ft:x rt: i-I ..
- n..-7 -__- F-i*-----F
 
-- : : - -: - H- -:- ! ­
ff-its7T I--TI~-<--.-I -- : ­
.. . ..,-_-_ --,I
 
-------- ::L:-. --l}.l:: .. i__
+l---4:w L.-._-_i 
I-... . ......- r-!.-- w :H : 
]3V I - N -n-I - X -L i ­
"BN fl.It N I' ]. H OW fl1d 01 X 0 D 
'00 NIDZfIO1 3NJ~fl3 d3dVd HdV S NSSZ±310 Ut-LVS 'ON 
114 
-----­~~~~tF~t -----------------­
- 11 - --------- - -
---­
--------------
I--....-- P 2--­ -
- ---- - -- -- - --­ -
I I­
- -- - --
----------
-­
--- - -- - -















--- -- -- -­
--- -------­
- - -- ­ - - - - - - ­
- ­ - --
.~-
- - - - - - - ­
- , -- I- ­
.- .M. i -
- - - - - - - --








I 3 V. HONI dUncJOL X OL 





NB K1 L X 01 T 
-1:1 




y V -'i II V- H HDN O 44X 





























-- - -L- - - - -------- --I-i----­-- . 












*Ti rSig 3 O V H H DN I J fld UL X DL 
0C1 N 3 LZ fIO 3N JEIJ12 J3 Vd H dV dS N 3 Z fl IG L-L VE 'ON 
-------- - ------ ----------
JI t------ 1-Jf-----­
£ 1 2 l.]/I- ---------- . 



































*fl N :..ii .HQN jfd Ot X OI 
-00 N QZJ.flIO 2N~Ofl3 J3cVc HdVflS N3Ofl3IQ 01-1VE 'ON 




















- - --------- --
L -1 














--­- - -- -----­
- 2- --9:-111 -I- - -- - 1 p ------------­
.i.-i- i-
- - - - - - - -­ - -


















--- - ---- -- - --
- - -- -  - -- -
---- 
---
----------- ---- -- -- -
-- - ----- -----
- - -------




-- - - -- -- /-: 
--- -- -- -- - -- L.-- IITIII]­
- F-






i..i..~~ ]1.~~Ri  .
 
-- -- ------- ---- x x -E - 1-4-.-4-1 
I-'I ! l l ,' - --F-l-l----- - -- - - - - ­
- -- - ----I l- -- - -l + -­
-- -I ----- - - I-------- I---------I- --- ­
- -- - -- - - -l-----I-I- W--
l -i I , i--i I ,-I---- i---- - - - - - - - - -. I
 
itjn 
-El-:+ -z 171')I 'X 71> .v'i-7 IV -l--4 z-i 
Soo0 2Pco l7oo 2.53000 
'v -i Nf-n -- i H IIDN X L -d-t --
COu N, ZJS tC, 3J9fl fdVd HdV~JV N30z aTc Dt-t*Z ON 
-------- ------ -- ------ --
-- --- - -
-- -- - -- -- - -- -- 
--------------
- - - - - - - - - ----- - - - - - -
- --- -- -- -- -
-- ---- - - -- -
- -- --
-- --- 
- - - - - -- - - - - - - -- ---
---- - - -----
---------
--- -
4*H- i--i- - - - - - ­
-- .---- F - -- -- --







-- - - - -----.--.---

[IL:i[:t]L .r -rT 
-Hf -TIF4lLtJf~3-t-2 4F1 
- - -- - - - - - - - - - -- - - - -- - - - .-.. ---f-- . ' >. - -i----- - I - ­
-- -n- -- -- --
-
-- - - --- - - ­
l -- -- ---- ----- - ---­
- -F- - iI.F-

- - - - - - - - -i--- ­
- ---][IjT- - -! I-------]
I----I--------- I­i.­
-- I--- - - - L l I 
--I--t.-- - - - - ------ -i­
----- 1--- II 
­




T T :: - -- -- -------I-I­
---- --- - - - -- - -- l -!.­
- -- - - - -I- - I--} - -!­
-t--- - --- --- - - - - - - - -- - - -
D---- - - --- -- -I--I-- I- IL 
l-f -- -- W--

- - - -- - - - - - - -- - - - - - - .-- ---

- i -- - - - - - ­
v rN' HNIdiIDLXCcv, 
-r 1 HONI HJZcd OL X Il,nNI a]v-, 
-00 N S 'I , I 3N39rnD JcJ~ HdV J N2SZ.310 O:L-LVE "ION 
---------- 
---------




-- -- - - - - -
- - - - -------- -
-----
--- -------- - - -------
-----------
-- 







-- -----. - ---. 
I--I q -­
___NJ[I 










-LZ ::T UI ~:7U~.J I III Emc " I I; ] 
---- -i-----------II:-i --­
- -- - - I----- [ I I - - -i-t --
FL ~-V C-: a- M j 
n Ii [VqJ HOW 8d OE X -­











































- - - -- - - - -




























---- ------  










-U-u - Z--- ---- -------------
























-----	 ------ ------ i---- ---- ------­
-


























































































- - - I-- - - - - - - -I- --- -­
l-----­




-	 l- l- ­
: - : - 7 - - - - i- - -- ----	 - - - - - - - - ­






- - : e- - -n x ~ : m 








- I- - -	 ------­



















V S fl NII OVN 















0 L X I01HO3NI aI3d 


































-- T li,.1- ­























- -- - ___ 
-.-- -- - - - I-
















::--~-i- - - - ------ --- ----------- -- -:-- - -- ­
**----I------------- -i 













S1,90 tpao P7ooZ00 / 9oo 
wo4 vark-WM (,z!) 
V -s NI 3-V N I-N I8Hd--XL 
"IN0 3N Isnn3 andVcl HdlVaJS N~idzJlO t - ONN3 zJ31 0 




- -  
------
29 j-
- -- -- - ---- I MI-- - - ­
- -- - - -- - - - - - - - - - -.- -- - - -- -- - - - - - - - -- - - - - - - - ­
- -- ---- - - -of -1 -I. - - -- . . 
-
-I- ­
- a--- - -- - .- .-- '---.."­
-- --- I- ."-p- - I - - . - I ........--.­
- - - - - - - - - - - - - --
------------------------------ i- -- " - - - - - - - - - - 1 -­
-- - - -- ----- -I - l- ---- I-----i e
 
--------------------------------------- I­
- -- I- I l ---- ---­
-Ol- I- 1 -- -------­
---- -
----- - .- - -­
-- 1 -- I-it-l- "-l
 
- - - --- I-­
--------- I -­II --v

-I-- I -f -I- I--- - ---- ­








- - - - -
--
- - - -- --l-- - -- - - --- - - - -kL k -l- ­
-t'l-I-I-- I-.k -
- --- --
--- - - - - - - -- I --- F l- - + - - - - - - - ­
- -- - - - -- - ---
- --- -- : -- -----------------
I#-­
- - ---------- - --- l. --------- l----- -- -- - ­- - -- I-- -- - -

W13--- l----------l----------------




+ 1 -- --------- k-- ------ F-" - - --­
- -- - I l l I I l 
-
l--I -I-Il-- -}- Il l ] I !
 





- - - -- ---- - -------- --- -- iI-I ---I--e- -]t- - - ­
- - -- -- -- l---. -I l I-I- l l i-i i il l 
lI
 
n N, 31f l Wet M eli (A HONI X l-3- -L 
0n d3dVd NIDZ±SIC 'ONN7EJZL1 3N~snfl HdVtIO 0OIVE 
-- - - --- - --------
- - - -
- -
--------- ----- - - ------ --- 
-- ---------------
- - ------- - -- ------- - -
----- ------------
---------- - - -----
---- -- -- ---
-- --- ----
- - - - - - -- - - - - - -- - - -
---
- - - - - - --- - --- - -- - -
-------- ---- 





- - - - -1~R­ 1 

-- - - - - -- - - --- - I ------ - - - - - -I-
- - - - -.-

-- ::-----*-----
- - - ­
--- --- -- -- ZL---- - - -- -- -­
-
---- ------- --Ifl l l~I#--­
-- - - -r --- - -F_ r7z - -- -------- r 
-- -- - ---. 
- i2 ­1 4I1 1-.­
- -- *.- - -- -i- - -- -- -- ----- ------ - ---- -----­
----- ------.CTI-T--F- ---------------------
-
{ 1 2 -­~ v-----------±--­
-- -- - -- 1----- --­
-- - - - - - -- - ---- t --- - ------- - - -. - ___ - --- H 
--:----- -±IT~JL IX In : J - I- T1 u 
WIFC'T 30aOfloA70 0le A 
HONI 3d OL X 01,v nI 141 ndV 





- ----- --- ---- - -
- -
------ ----------- ---------- ------
---- ----- -- -- ---
--
------------
- -- - - - --- - - - - - - -
- - - -- - -- -- - ----- -- - ---- ---- -- - - - - - - - ----- --




- - -- - - - -- -- - ------ -J- t---- - - - - ..- - - - -- - - - - - - - -­
l--------­
-- -7,- - - - - -- -------- --- i----- ... ­
-- --- i------ --------------- W--M-:--j--

-------- ----- i--- f- - -l- I- I 
- -- ---- - - ---- ----- -- --- -- i----




- - --- - - - -- - - - - - - - - - 1 
- -- I--- ­
-i--- i--- - - - ­
- --- - -H - - - F
 
II - I -- _I-- I.. ­-~,~ -I _II 
, - -- ---- -- --- --­t--t -
-

-- ---- I--- ---- T----- -----­
:-- # - ­
- - - -- - - - - - - -- -- -- -- I-- --- -- --- -- ­
-
- - --------
i - I 
-- - - --- i--i--- -:I -- - - - - - -- - - - -- - - - - ­
- -i- -- - ----- -- - - - - - - - - - - - - - ----- -- --- - - - - - ­
-------- ---- --- - -- -- I-- - - - - - - - - - - - - --- I 
-I - - l- ---. .- -.. -- -------­-- .
- -- -- -- - - - - -H Q I 13r C L Q 
----- - - l----- ----- - - - ------ ----------------
V Ilf I 0V IJId HINI DI X I 
--------------- ---------------- -------------
--- --- --- -- 
--- ------ 




-- -- ---- -----  -
- -
------- - ---------- - --  -
----
- - - -- -- 
------
------ -- -- -- -- - --- - - -
____ 
-- -- -- -- -- ------- -----
- - -- - - -- 
1 ,
-1-11-I---- - I.I-I 

---- - - - -.- - - - - -- - - - -- - - - -
­




-- ---Zc-- -I ----/--- :--- ---­
- ---- - - - ---
-- -------- I­





'I Fi l----I-I-I 
--- -,--- ----------- --
-.- -. F-----A----F- ----------­
--------------------------------------------.-
-- I-- - - - - - - ------ -- I-- -- ---- i--- - -- ­
j - - - - -- -- t-- ---- - ----- - - - - - - - -- ----- R -'- F .-t----
I - -- - --- - - - - - - - -- - - -- n-

- - - - - - - - - - -----
,- - - - - - - - ­
----- --I-"-I------

- --- -I- I - ------------ - - --
-----------
---- --




- --- - --- ------ -' 
­
- - --- ' - - - - - - - - - - - ­
:u:', E]:-x, 
,V S fl Ni aOVI' HO3NI dad OL X DL i 













- - - - -- 
--- -






-- - - - - -
-- -------------- --- 
----- 
- -
-- - - -- -- ----- 
- -----









- - - - - - -
- -- - - -
- - - - - -
- -- --- --- 
- - -
- ----- - -
- - - - - - - -- - - - - - -
- - - - -
- - - -- -
- - - -
- - - -
- - - - -
- - - -- -
- - - - -





- - - -
- -
- -- ------ 
-- 
-- -- - --- 
--- -- 
------ 
- - - -- -- -- - - - - - - - - - - - - -- ------- -- 
-- - ---------- ---- -
- -
- - - - - -- - ---- 
- - - - -
- - - -- - -
- -- - - -
-











-~~ ~~~~~~~~~ - - --











- .-- - p -- - -- ** 
-a- ------ - -
-

- - - -
-
-- .- l-l -- - - - ­
-
















--- -- ----l--- -------- ­
-- ------- -- --l--l--- -d - H----N -- L-L------
-













- - -.- -- - -
- - ­
-- I-I------~-----
- - - - - - - -
- - - - - - - --
-- -- -- ---- -
- -- -- -- I--
-















- -- - - - -
- - --I - I- - ­
-- -- - --
l---l-- -- - - -FM
 
- - -- ------- - - - -- -- -- -T - ­ - - -L -- - - - - -- -- '---- ­
-- l' - b­
-I-- - - - - - ----
-- --- ---
--l-l--- --­
- - - -- - - -
- - -- I 
 - - - - - - - -- -- l -­
-- - ---- - - - --- --- ---- ------ 01 II{J~CLfllN CHHN 
-l--l-l -- -l- -l ---- - ­
--- - ---- -- ---- --
-- -- I --- - - - - ­
-- - ---- - -
I - - --- --- f -- --­
-- - -- -
-- - : 






1- T-4 : 
-V -I -
HOWI U3cl 1 X OLV3 nl NI 3Qyl,* 
------- --------- ----- --------
--- --- ---- - - -- - -- - --- -
--------- - --------- 
-- - ---- - - -
-




- - - - -- - -- 
- - - - - - - - - - - - -- - - - - - - - - - - - -- - - - - - - -- - - - - - - - - - - - - - - -
----
------
-- ------ ------ -- 
------------





---1-- - - - - --
-
41- ] 1 -t- ­
-- i- li--i -- - - - ------ - - ­
-
---- I-­
--l--- -- -[- 1-- --- --- - ­
- ------------------------- T 
i--------- ---- - ---------------F--
------- -------
..... 
-- - - - - - -- - - - - -- -- - - ------ -- l----- ----- - ------ -- - - - - ­:--:---- - -­
- - - - - -- - - - - ------ - - ------ --- l­
--- -- -- --- -- -- -- - -- - - -- I---- -- -- - - ­
- - --- - -- - -- - -- l-----l- --­
- - - l-------l- -- - -- F--- -- I­
- -- -- - - - - - -- -l--- -- - ----- - -­ l
 
- - - -- - - -- -- -- - - - - -I-- - - - - --- - -- - - - - - ---­
+I ! - -- -- - - --- - - -­
-l -- l- l-- -- i+ - - - - ----- -­
-l -- l -- l--- l------ - --- -l 
- - - - - - - - - - - - - - -- l- --- - - --------S-----l----F­
- -- -- -- - -- -- - I l -- ­
- - - -- -- -I - - - - - - -- - -- - - - - - }­
----------- - - - ----- -- -- l----- -­









200 :N 31 LX .2:60I3IN 
,Do N M,131 , 3N3sn3 UJ31:Vd Hldl JS N3QZJa1a OL-tC 'O::N 
-- ---- -
--- 
- - -- - --- -






- - ---- - - ---- - - -
- - - - - - - - - - - - ---- 
- - - - - - - -
-- 
----------
---------- -- -------- --
-- -{ - ­
-
-V
t -i~ T~1- S 
-- l- ---- - - ---------- --- -- - -- - - -- - -- ------ - ----Il 

-- - - - ---- I----- - ­
'--'-­
-- i-- -- l- ---- i i- - - - - --­
- : - - -- - -- -- - - - - - - - - - ­~ - -- -- -- ::: ~ 
-IL ---- --_ ­










-- t -- I --- I - - - - -- - - - -­
-- i-- - - - - - - - - - - - - - - - - - ~- - - IIt~I­






- ----~ --- - -i- -­
- -- - -- -- l-- - - - - - -I--I-- --

HON I OL L 
D01 ND8Z4231 3NJ~flf dfldWd HOiV i N3ZJZ3t0 OLLIVS 'ON 





- - - - -- - - - ------ - - - - -
- --- ---- ----- -
- - - - - - - --- - - -
-
-- - - -- - - ------- 
- - - - -- 
- - - ----- ---
--- --- --- --- --- --- --- --- --- ------------- --- ---- 
-----------
----





-- - - - - - - - - - - -- - --- - - - ---... 
-- ---- m -­
- -- ------ H---- - - - - ­
1
-2 





- - , I3V E -A E M (A HOW -~.- X 'ONO 
-Nv3addHVO
-0 o . 3Z30O­
-------- 
-- ------------ - ---- -
-- -- - -- - -- - -
- --- - - - -
- - - - - - -- - - - - - -- - - - - -- -
------ --










---- - - - - - - - - - - - - -
-- -- - -- -T:- T :- - - -H i--i-TI- - --- - -- - -- -- - - - -- - - - ­






6z -- H q -- ----- --------­: - -- -~it -------------. gpJ 1 m -:>-x 
--------- ------- -i--­





---- I-- --- -­
-- - n ­
-l---F-----­
---- ~--l-----------­
-iK l- -: ------­








- - -- --
I-----I---





V fn Ni 3qVN HONI di:ld L X 0L D30 N39Zf31G 3N39MIfl 3dVc HdVUJO N30ZJflIQ OL-L' 'N0 





---- - --- -- -
















----- -k-I- tt: l 
--
-I-- - -- T 
-F ' - F- -TF t------- --

---- - - -- -r --- 4k-- ----- - - --------

-- _ - ----
- -------------I---- ---

- -- - F--- - - --j/-i­
-1A - - - - - Il - - - - - - - - - - -- - - ­- - ~ ___ - ­
_-
_-
- - - - -- -
F~~~~--
---------- t---­






]>: NI av e--4-- O -{I




- -- --- ---




- - - - - - - - --
------- 
- - - -- - - -- - - - - - - - - - - - - - - - -- -- - -- - - - -- --- - - - - - - - - - - -
- --- - - -
- - -- -
-- --------
- --
------ - ---- ------------ -------------
-- -- - - ------- --- --- 
-- ---
- i---- ------- - --- -­
- - - - - - .*.. - - - - - ­.- ­
- - - - -- --I-- - I
- - - - - - - - - - -- I---- -- - - - - - - - - - - I-- ---- - - ­:::'>-- - - " 
- ---- -I---- ----- ------- --­
- -i - ---i--------- ---- -- -- - - 1 7- -------- - - - -­-~~~~~~~~ - - - -- ---- ~ ~- - - - -- ---- - - ­
---------- - -i-- ------ --- - -- i-------­
-- - -- --------- - - - I-- I-I-- t 
- - -------- --- - ---- - -t. 
-- i-- -I--I--I~ - ----- - - -- I--t-I--i-.]­
l- -- ---

--I-.I--I- -- --i-- ---­I-I---i

- - -- I----I-- --- I---------- --- --
-i -- I--- -- --- I----- --- -- - -1- -I- ­l 
---- l----I- --------- ---- - l--
-- -- - 941 NOl ~~ cJU 3ZfI 1lD 0 
- - -I--i - IJ- ---- i -l­





- -- ---- -
-------- --------------
---------------
-- - - - -
- - ---
- - - -- - - - - --- 
---- - - - -- - - --
- - - - - - - - -- - - --  
- - - - - - - -
--
- - - - - - - - - - - -- - -- -- -- -





- - - - - - - - -- - - - - - - - --- 
--- - - - - - - -
-- - - - - - - - - -- - - - - - - -- - - - - -
- - - - - -
- - - - - - - - - - -- - ---  - ------ -
- --- - -- - -- -T- -- -- -- --- - - --- -. - - - ­!- ­
--I-------­
i-­
- - - - -I--- - ---- I--







- --- ­ - ----
-





--- - - - - --- - ­ - -
- - -
-- l-----------­




-- -- -- --- - - - - - - - - - - - - - I---I--­
---l- - -- - -l - - - - ­y
 
-- - -- - - - -- -- - - -- - - - - - - - - -- - - - - -- I--- I---- - - - - - -- ­
-

---- l----i - - - - - - ­
------ -- 11-----------------------------------FI 471T 
:': : - - - - - - - - - - - - ---- 0- I -X- - -
IN --- -- - - - ­




,v .S .n NJ 303VH Hl3 V d H d:V HO N 3 Z J 3 1 U O - | 1 I 6 O N 
HOWI UJd 0 1 X 
o n N 3 Z . 3 1i a : 3N : vr 3 
--- --- - --
---------
- - - - -- 
- ---- -- -- -- -- - - - - - - - -





----- ------ -- --
F--l-l-l-- -- -I+ I----- --- - - - ­
-tT, F 
- - -
--- I- - - - -­
---1-- I-- -- -----­
iI9& ~~~---------- - -
I f..... - .I . I l!-i ­
-I-I- -------- - - ­
__ __:I L [I [ I ' 
3_i_. __(4__-__ --- H- ---- ---- - ­
-- - - -----.-- I- - -I
 
I---------- -- - -- -
Sl- -- ------- ------ - --- ­
-- i -- 

-------- - - ------- I 
.------- T --- ­ I~:3 
---- ---- --- -i-- ----lI 
-- l--l ~ l-- l - - - - - - --­
.--- -- .- - -- - ---- - -­
-

---- j4I:I-------------- --------------- U3:I-- - 
Lwril _ii- zr: ~ izc:.z:u_1w-_JIi 
InSON- 1
 
HONI WMd 0L X 0 L 
r 14,OVN

























1IHJ.- rn iFl 
i-
 I­






E-: - - F-.--g --
I-----­
-::­









tI1l- I I 
-- L-
-- - -. 
---
- - - - -




IN I dI dV O N3-31 
_' t-L O 
-'--3H 
-
,v-i -n NI 30 13d t HONI , X OL 
----
-- ------- ----- --- 
- - - - - - - - - -
------- 
--- ----
-- - --- --- -
-- - - ----- -- --- ---- ---- ---
----------
- -- -------- ---
--- -- --- - -- -
-- - -
---------------------- ---
- - -- -- --- -------- 
-- ---- 
-- -- -- ----- 
II i--i---7 
. ­






- __ wK 2 t ~ ~ ---- t---­--- -- ---- 1 1 9 ~ ~ -- T
~cL---- - ---- --
~-
t O -
A -- - -- - - ,' NI:O ---I --- I-I 
-------------------- -- - - - - I 1 o -­
--- 4--I-----j-------T-------t-------4K 
V 2 -nN--N ~ 
-Q 3 3 9-1 I!- - y d 5 N3.--- -1O - -tV 'O 
---- -- 
- -- 












--- ---- - - ---
- - - - -- -




















-s--I-} I-- I T­
---- ]-----F-­
-- -.--- - - - - - --­
o" i ­
- --
i~- --:-:-- ------- ­
-- i---- l- ------------------------
S---------­





I WOFFaMrH (A) I-ON ;;J0-jX03;villi 30V 
V bZ.31 N s 3a~~ N9Z314DL *ONfl ,ovi-4 dLd 
--- --- - --- -- - - - - - -- ---- 
------------- --------------- 
-------- --- ------- ----- - ------- -
- -- - - ----- ----
--- - -- 
-------------------------------------------------------




I-------- -- - - - -­
-~---------------­






- - - - - - - - - ------- -.--­











i-i---- ------------- 12- --- -I I-
-­
- - "- -
- - :::CL 
I
I- -I __ I 4--
HONI J3d OL X 01v -s fl NI 3oVN 








- - - --- -
---- -
---




-- -- - ---


































------------ ----- -----: --------- - -- - - --- ----1 







-#::T 1 - ­
-
 4 - - ­i-
-
-- -I --- -- -- - -
V ,S rn NI 3CIVII H-INI 8~cd DL )C L 
DO0 N 'OZ±{IG2NRL 13 d3dVd HdVdO N3aZJ31] CL-1'* -ON 
i 












~~ ~ ~ ~ -. - I.--- --







-- l-­4-1-- F]f 
.=1~-
I1-- [4.- - ,i 
--- -- - 1------- - I----I-- -----­
 -1­kktr4[:: - --- - - ­
-- -
_-
-I-- - - 44 T-I­










_i -- -I-I-.--'_i_ 
-;;l-l--!- I- : 1 ~ - i-i.---
-i­
3IO ~ ............, I. LU. .. L i rr_-v -I~. ,7 LJ L --
HVNI ~IDd Ot X L 
J3dVd HdfI D N30Zl31I OL-IS 'ONVSfnNJ OV'I 
'0D N flZ,1IO, N3 n3 
1 
-- -
--- --  -- --
-------- - - -- - -- -
------- - - ------
-- - - - - - - -------
-- ------
-- -- -
- - -- ---------------- 
------- --  ---




--- ------------ - -------- 
--
- -- 
- -- ----- 







- -I-- - 1-- 1. . .. 

(----- -- ­ii 1-­
- - I1---







-- I-- -------- -------------- ­i - ---

- -l- -- -i---­















i---l--~ 1.--- -I-1 i-.+ 1 A---
-- I----- --------­ L
 
fill lilt LE l
 
N,-,--,-,-N[-N:d




'O0] N , SZ31 , 3N300r] d~dVd HdV80 N39Z±3IC! OL-LVC 'ON 
-- - - - -
- - - ---- ----- - - - - - - -
- - - - -- -- - - - -- - - --- ------ -- - -
- - - - - - ---- ---- ----- -- -
- - - - - - - --
---- - - - -- - - - - - - - - - -
- - - - --- - -- - -- ------- --  
-- - -- -- - - - ---- -----
- ------- - - -- 
- -----
--- -- ---- -- - - -- --- - ---- ---- - ----- ---- -- ---- - - - - - - --- - -
- ------------- - - ------------
---- -
--
- - - - - -
--------------- ----- - -- 





- -- --- ----
- - - - - -- - - -- - -- - - -- - - - - - - - -- -
--- - --- -- 
- -- -- 
- -- - - - - - - -
- -
-- 
- - -- - --- - ---
-- 
- -- 1t-- - - -- l - - - - - -- ---- - ­
1 1- 1I 1 l-t - - -- -- -- i-- -- - -- - - ­
- -- I- _II- r I - " -­




t--WTA------- ------- - -- --------- ­- I ­
- - -- -- I- --------------- --------------------- ---­






---- -- - - - - -- F------ - ­
-

-i-i-- ---------------- -- ­
--- ----- 1--1----l- i i-----------­
-l.-
 T­- - --
- -
------
- -- p- l---
-- -I­
- ---l------- -- ------ I----- ­
- I--- -. --- - ­
-

-l-l+-i-I F+-- - I ---- -

S- - ----.---- I------ - ----­
-

-_i- : - - - - - - ­
v in NI 3nvN HONI ~ DL X DL 1 
---- - U- --- ---- --- - - --- -I'll - - E N 
- -- -- - - -
---- -- 
---- - ------- ------ --- - -
---- - ------- - ----- -- -- - --- --- 
-
-------- --------------------
- ----- ------ -- ------ -- -----














-i--i-- ---- I--- -. ----- - ------ ­
- - -- - - i -I---
---i.I-----------. -i - - ----- --­
-

- - -- ------- - --.-.- I 
------- ---- i -I- ­
-- - - -7- -. - F- -7-
----- -- -­ --- - I-- I - H - --- --­ -- -­
---- ----
I--I 
-- - - - -
I I-- 




-- - --- ---- -
--­
- F -- -
-------------------­ : --­
----- -- ---- ---- - -----­
-i - - ­ - - - ­ - ----- -- -- - -- - i--i--- - - - - - - -­ -­
- -- -- --- -- - - ---- -------- l--- --- ---- I_: 
-- - --- I-----I------ --- --------­
-- -- - --- - ---- ----- -- I I­ - -----­
-- .-- -- - I-
-
-- - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -





















- - - - --
- - - - -
- ----------- - --- ---- - - -- -
---
A:--1--:- -- --- ::::--:I----
-- - -- 1- I -- [----- -----
" + '- -------­
------ -- - ,- - --- -- - : - - - - - ­




-II -- -- -- i------ - - - - -- ------ - - - ­
-
--- I-- i- --i-- i---- - - - - - - - - - - - - -- -­
----- i----i- -- ----- ----------- -- - - - - - - - ­
-- t -- i-- t - I -- l---- -----I -t ­
- I I
I I NI3ON HNE JI DI 0 
----- ------ -- --- --- -- l-l-l
 
:]i----- ------- ! - -7
 
I -- -- l ------ --------------

i--I -- -- -- - - - - - - - - - - ------- --­
-I---- - - - - - - - - - -- I - - - - - - ---






-- --- ------ 
-----
-------------------
- ----- --- 
-- 
-- 











--- - ---------- 
-- - -- 




-- - --- 
------


















I- ---- ------ - --------------­














- - - -
__iii_ 
- --- --- i- ­
-- i-- l --- ­
-- I-- ---I - - i--- -
F ------ - ------- -------------­
i--- ---­4 
R -------------­
--- - -.. 















- - - --
i 

I- - l- ­
- -l- i 

- - - -




- - - - -
- [-

-- - l- F 

- - -
-- -i--- - - - --





36 e2poo £7" Zooo 
.V n NI 3ovN H2NI 43d 01 X OL 
0D N3DZ1310 3N3sfl 3dVd HdV 9 N3EZ3lIO O-Lt 'ON 
------ -- - - -
--------------------   ---- --------
- - - -- - - -
---- - -- ------ --
- - ----------
------ - -- --- --
- - - -
- - -- - -- - - - - - - - - - - - - - - - - - - - - - ------
- - - - - - - - - - - - - - - - - - - - - - - -- - - - - -
-- -- --- -- ------ -- - - -- - - -- - - - - - - - - - - -








-_ i-F' -~ - - ­
-_- - ------ --- .r-m~ 3-- ­-_-_I -2 : 
-- [ IlI
--- !- - - --.------ - --- --- ­-
- - ----- - - - - - - - - :--------- - -- ­
----------- ~~- -4---
-2 - - - - - -­
-. ::: --- - - ­




- - - - - -,-- - - - - - - - - - .-- -- -- - - - - -- - - - ---- - - -
I V S lN QNHN 3 iXUi-l-::-)-) - - - - -30 
I- --- - - -- - - - - - - - ­
-]- -- 1- 1 4 1- - - - - I 
-- -- -- - -- - - - - - - --- i- - - - - -- - - - - ­
- - --- - - -- - - - - -- - - -. - - - - - - - - -- ­
-










-v s n N, 3.:v. HOWN 3d 0: 1 X 0 L 
.03 N 3 0Z.L3 t 3 N3, 13 H3cJ HdJVdJ N39:ZJ310 01-tVE 'ON 









----t - - - s r- z - ­
-
- - T i 
.--- - --
9-









_ IIii-]-Fi-i_1- - - - - ­ - - - - - i& - - - . - - - - - -
U5-
- ---- ---
-- -- - ,- - -
- -- . - -
-- - --------
-- - -I-- -:-












---­ l- - -
-­1 ------
I-
------ I --I ---­











---- -I - -- -- ---- ---
--- ---- -------
--­
- - - - - - - - - - - - - -
- - - - - - - - - ­ - - - - - -
---- -----­

















-l-­ - - "l-l-l-l­
'V S fl NI OVN N-ONI fldO:L X OL 
0- -O -l -G -2 --I -C - - - - - V 4 - - - - -I - - - --- - - - -­-0N--- - - - ­
-- - - - - - - - - - - - - -- - - - - - - --------- 
-- - - - -





- -- --- - -- - - ---- - - ----- - - - ~ 
~--------------
- --- - - - - - -- - - -- --. --
t---
----- ------ h4Z 
-10-90-JO -- ---­-7~­
-)-
-- -0-e 
~ r 
----- --LXO ---------
V----
V 

LLVC 
